Technology has dramatically altered capital markets over the past few decades. Technologically induced innovations such as electronic exchanges, high frequency trading (HFT) and exchange traded funds (ETFs) have made trading in capital markets faster, cheaper and more integrated, yet at the same time market liquidity has become more fragmented and opaque. Further, there are concerns that this new paradigm leads to greater volatility and myopia in the core function of finance (raising capital for entrepreneurial activity). Capital markets are clearly complex adaptive techno-social systems that are undergoing dramatic changes yet they are rarely researched from an innovation research or technological change perspective. In this editorial, we introduce the themes and issues highlighted by the papers in this Special Issue that addresses this gap in the literature. The contributions illuminate the technologies and related innovations that are changing the nature of capital markets. However, technology cannot be seen in isolation from other forces, most notably regulation, organisational innovation and new entrants. Moreover, technology is not only changing existing markets, it is expanding the scope of markets. Thus we conclude that that financialization (the process by which financial markets become increasingly important in the economy and society) is a technology enabled phenomenon -something hitherto largely overlooked by the financialization literature.
Introduction
"… HFT [High Frequency Trading] is not technology run amok, but rather a natural evolution of markets towards greater technological sophistication" (Easley et al., 2013 p.XV) "…. fundamental changes related to information technology and the proliferation of financial markets have created a financial landscape that is highly opportunistic, transaction driven, and prone to destabilizing herding behaviour." (Boot 2012, p.129) Financial markets are controversial and divisive, not least since the social and economic fallouts from the 2008 Global Financial Crisis (GFC). On the one hand, some see them as the critical lubricant that oils the global economy, while others see capital markets as the spanner in the works to a fairer society. This diversity of views is evident in academic literatures, with finance researchers in general providing an upbeat assessment of markets while more sociological focused contributions generally lamenting the increased importance of finance -with this increased importance being described as financialization.
Generally absent in these literatures is an explicit examination of how technology is transforming capital markets. Anecdotal evidence suggests capital markets are in the midst of a dramatic and technologically driven transformation. Insights into the transformation of capital markets by technology are discernible in the financial press (for instance Popper 2013 and Ostand 2013) , non-academic books (Arnuk and Saluzzi 2012; Lewis 2014 , Patterson 2012 , in publications by industry professional bodies (Preece et al. 2012) and in publications by regulatory agencies (ESMA, 2014; IOSCO 2011) .
Capital markets are clearly complex adaptive techno-social systems with profound implications for society should they malfunction (Linstone and Phillips, 2013 ). Yet they are rarely researched from an innovation research or technological change perspective. This Special Issue addresses this gap in the literature and provides an accessible entry point into this important technological transformation. In this editorial, we introduce the themes and issues highlighted by the papers in this Special Issue.
The rest of this editorial is structured as follows. The next section provides context in terms of the role of IT in finance, generally, and then more specifically in the context of capital markets. The following two sections develop the contrasting views about markets evident above, first through the lens of the established finance literature (Section 3) and secondly via critiques of contemporary markets from social and sociological perspectives (Section 4). As intimated above, a limitation of both these literatures is that although they have explored the effects of the technological transformation of capital markets they have not shed much light on how technology has enabled this transformation. In Section 5 we discuss the five papers in the Special Issue which address this gap in the literature. Section 6 provides some concluding remarks.
The Context: Finance and IT
Technology within the financial services sector is growing in importance, bringing more and more innovation to the possible interactions with financial service providers and directly influencing and reshaping financial service operations (Mention and Torkkeli, 2012) . The use of electronic payments, the processing of transactions, and the interactions with the customer through various online banking platforms, ATMs, CRM applications, and recently mobile applications for daily banking are all examples of technology-induced innovations in the financial services sector.
Information systems and technology play a leading role in the financial services industry for several reasons. Firstly, finance was one among the first sectors to adopt information systems and technology in order to automate processes (Chiasson and Davidson, 2005) .
Secondly, the financial services industry can be considered as a clear example of a service industry because its fundamental activity is the processing of information and intangible resources (Baets, 1996; Avison et al. 2004) . Thirdly, the use of information technology is also known to be relevant as a competitive advantage for this sector (Broadbent and Weill, 1993; Tallon, 2010) .
Financial services companies are therefore heavily dependent on their current technology and this creates also possible information security threats. This, coupled with the sensitive data and information that is dealt with in this sector, makes the financial sector a high risk area for information security (Wang et al., 2015) .
Technology also has a leading role in transforming the companies active in financial services by integrating discontinuous phases in the value chain. The result of these new combinations and their automated execution are increased performance. These changes require software tools and adequate hardware infrastructure. An example of a successful transformation through technology within the context of financial services can be found in the application of increased customer focused approaches by leveraging knowledge on customers and the digital interactions with customers (Cooper et al., 2000) .
From the above discussion it is not surprising that about 91% of finance industry analysts rated technology as either critical or important to the financial services industry (Accenture, 2011.) . It is estimated that financial services firms spent between USD 270 billion and USD 460 billion on IT in 2013 globally (Mai, 2012) . Further financial services firms spend more on IT than other industries -IT costs equated to 7.3% of revenues in financial services compared to 3.7% on average in all other industries (Mai, 2012) .
Capital Markets and IT
From the discussion above, it is clear that to date the preponderance of the literature on finance and IT has focussed on the management of innovation where the unit of analysis is the firm (for instance Avison et al. 2004; Mention and Torkkeli, 2012) . Further, the focus has been on the 'visible' parts of finance, namely commercial and retail banking, as well as financial services providers more generally. Emphasis has also been placed on open and collaborative innovation between financial services firms and their technology suppliers (Mention and Torkkeli, 2014; Schueffel and Vadana, 2015) . This is what finance literature describes as 'intermediated' finance but less is known about how 'direct finance' is being changed by IT.
'Direct finance' refers to capital markets and the institutions that facilitate access to them such as stock exchanges, securities brokers and investment banks. Thus, relatively little is known in the academic literature about how technology is changing capital markets at a more systemic level (i.e. how technology has changed market "macrostructure"). In prescient contributions Coates (1992) and Werthamer and Raymond (1997) predicted in the 1990s that information technology was on the verge of radically transforming capital markets, while Linstone and Phillips (2013) note that contemporary capital markets are an example of 'too little understanding chasing too much complexity', potentially leading to low-likelihood, very high-impact failures or "X-events" as described by Casti (2012) .
Beyond these exceptions, and as noted in the introduction, insights into the contemporary transformation of capital markets by IT/technology are principally discernible in the financial press (for instance Popper 2013 and Ostand 2013) , non-academic books (Arnuk and Saluzzi 2012; Lewis 2014; Patterson 2012) , in publications by industry professional bodies (Preece et al. 2012) and in publications by regulatory agencies (ESMA, 2014; IOSCO 2011) .
From these it is evident that technological change, regulatory reform and financial innovation have dramatically altered capital markets over the past few decades. Technology has increased automation of trading and helped lower the barrier to entry for alternative electronic trading platforms, thus increasing the competition for order flow (see Angel et al., 2011) . For instance, ICT technologies have facilitated the spread of high frequency trading (HFT) to an ever increasing number of markets and geographies. HFT has not only increased the speed of trading but also altered the nature of markets, with HFTs often taking on the role of liquidity providers and as such becoming the ultimate market insiders (Diaz-Rainey and Ibikunle, 2012; Hendershott, et al., 2011) . Furthermore, ICT technologies and deregulation have facilitated the development of maligned financial innovations (such as credit derivatives and securitized loan assets) and ones such as Exchange Traded Funds (ETFs) that offer considerable benefits but also sizable risks (Allen, 2012; Brunnermeier, 2009; Diaz-Rainey and Ibikunle, 2012) . The combination of ICTs and deregulation have also resulted in 'liquidity fragmentation' or 'market fragmentation' with the emergence of alternative trading venues and 'dark pools' that have resulted in the erosion of market share for traditional regulated exchanges. This in turn has raised concerns about market transparency and regulation (Preece et al. 2012) . Of these various trends the growth of alternate trading venues and of HFT or automated trading (AT) have played a critical role in re-defining contemporary markets. We discuss each in turn.
Alternative trading venues, market fragmentation and 'dark' trading
As noted above, financial markets have undergone transformational changes over the past few decades; however, the last decade has witnessed the most significant changes in the way financial trading platforms operate (see Angel et al., 2011 (Gomber et al. 2015) . These include Broker Crossing Networks (BCNs) and Electronic Communication Networks (ECNs) or Multilateral Trading Facilities (MTFs) as they are called in Europe. The growth of alternative platforms, as with AT and HFT, has been largely driven by technology. However, again, policy and the desire to improve competition among trading venues (for example in Europe through MiFID) and the desire to reduce transaction costs by eliminating the middleman have been the main driving forces behind the rise of alternative trading platforms. This competition among trading platforms means that in US equity markets, no one trading venue has more than 20% to 25% of market share (Gomber et al. 2015) .
1 Though competition amongst trading venues seems most pronounced in the US, it is very much evident in other major capital markets such as those of Germany and the UK. Technology as well as increasing the number of trading venues has also altered the nature of trading. Given the incentives for stealth in trading, opaque markets (the so-called 'dark pools') have risen and have begun to attract trading order flow away from the 'lit' platforms.
Dark pools are trading systems that offer no pre-trade transparency. In 'lit" platforms the order book (buy and sell orders) is visible, while in dark pools it is not, thereby allowing trading by stealth. One of the unintended consequences of integrating these opaque systems with lit trading systems is the ability of dark pool traders to 'front-run' the market. Large institutional traders also prefer to trade large blocks via dark pools in order to avoid being front-run (see Zhu, 2014) In response to the competitive threat of dark pools, traditional exchanges have also introduced facilities for the placement of dark orders (for example, "iceberg orders"), which can interact with displayed orders (see Boulatov and George, 2013) . Some have also established their own dark pools in a bid to counter the threat of new players in the market. For example, the London Stock Exchange Group owns Turquoise, a leading dark pool venue in the EU. Some trading platforms allow for the interaction of dark orders with their integrated 'lit' platforms.
Suppose the execution rule for such interaction is based on price, visibility and time, a dark order could conceivably execute ahead of a displayed one (see Ibikunle, 2015) . According to Preece et al. (2012) , by March 2012, the proportion of overall United States trading volume accounted for by dark trades was 31%. While the proportional figure is less dramatic in other parts of the world, the absolute trading value is staggering nonetheless. For example, according to the Thomson Reuters Equity Market Share Reporter, dark pool and broker crossing activity of all European equities for the 12-month period ending in March 2014 was in excess of €898.22 million, this value is equal to about 9.55% of all equity trades in Europe.
Proliferation of new trading venues has clearly contributed to the fragmentation of trading and the emergence of dark trading, with possible further implications for market efficiency. Expectedly, developments such as market fragmentation have become causes for concern among market participants and regulators generally. The concerns relate to the whether the proliferated market landscape will harm price transparency in the markets. Since
ECNs/MTFs are designed to facilitate the electronic execution of trades they are suitable for HFT activities. Thus market fragmentation is closely aligned with the development of HFT.
Furthermore, given the anonymity and stealth provided by dark pools, a lot of informed traders using low latency trading strategies prefer them to the traditional trading exchanges and this in turn has made dark pools even more attractive to HFTs.
A paradox that arises in contemporary capital markets from the linkage between HFT and growth of alternative trading venues is that markets are simultaneously more fragmented and integrated at the same time -there has been liquidity fragmentation as new venues have competed with traditional exchanges for trading order flow, yet the law of one price, and hence integration of markets, has been facilitated in this fragmented context by HFT arbitraging away in milliseconds any price differences that may exist between venues.
High Frequency Trading and the 'flash crash'
Market fragmentation is just one of the several concerns held by market participants in an age of rapid technological innovations in global markets. Perhaps the most significant consequence of rapid technological advancements in financial markets is the advent of high frequency or low latency trading (HFT) and algorithmic trading (AT).
The basic principle underlying HFT and AT is the use algorithms in the automated trading of securities that rely on a combination of hardware and software. HFT and AT are very similar since they both employ advanced computing software in the processing of information and subsequent trading at very high speed. Thus, academic research into both trading types have focused on largely the same issues (see as examples, Brogaard et al., 2014; Hendershott et al., 2011) . Also, findings on HFT provide relevant insights for AT and vice versa. However, a fundamental and contextual difference exists between both trading types. HFT is usually referred to in a proprietary context, which translates that HFT firms trade with their own capital, while AT involves trading with investor capital. Furthermore, HFT which is based on taking advantage of trading opportunities over very short timescales, can be considered as a subset of AT. Therefore, the success of HFT is dependent on low-latency communication and decision making (Harris, 2013) .
In the mid of the GFC, HFT started to gain attention, despite the fact that it has been used since 1999 in the US financial market. This was partly due to the growth of its use within equity markets and its increased prevalence internationally and in other markets such as commodities. For instance by 2014, HFT in the European Union equity markets accounted for between 24% and 43% of all trading depending on the method of estimation (ESMA, 2014, p. 12).
However, the event that raised most awareness about HFT and its risks was the 'flash crash' of 2010. On May 6, 2010 the Dow Jones index lost almost 9% of its value in a few minutes and although it recovered most of its losses during the day, the incident highlighted to investors and regulators how rapidly adverse markets events could unfold in markets increasingly dominated by HFT. Following this event, some commentators suggest that about whether or not it was initiated by HFT is immaterial. What was evident from the incident was that markets had become heavily reliant on HFT and when they withdrew from the market liquidity evaporated causing dramatic falls in share prices (see Diaz-Rainey and Ibikunle, 2012; Easley et al., 2011) . Moreover, though the 'flash crash' was not an "X-event" (see reference to
Casti 2012 and Linstone and Phillips 2013 above), it suggested that commentators warnings (not least Patterson 2012) that technological transformed markets may be susceptible to such events may not be wholly wide of the mark.
The finance literature
The evolution of capital markets towards high frequency/low latency electronic trading has been associated with the development of a branch of finance research termed 'market microstructure'. This literature explores how prices are formed in modern electronic markets, usually using high frequency datasets. Although still in its relative infancy, market microstructure research has examined the effects of technological transformed markets, including exploring the issues of market fragmentation and HFT discussed above.
With respect to fragmentation, O'Hara and Ye (2011) Turning to the issue of dark pool trading, the balance of the evidence in the microstructure literature suggests dark trading is positive for market quality. 3 For example, Zhu (2014) suggests that the addition of a dark pool to existing lit platforms can enhance price discovery, while Ye (2011) find the opposite using a Kyle (1985) framework. Boulatov and George (2013) also employ Kyle-like (as in Kyle, 1985; Kyle, 1989) framework to study the impact of a dark pool on a lit pool within the same market. They find that dark trades are beneficial for market quality. They attribute this favourable effect to the fact that informed traders are forced to provide liquidity since orders are not displayed, and they are therefore more aggressive liquidity providers in a market with hidden liquidity than in one with displayed liquidity. However, in a more recent contribution Preece and Rosov (2014) find that as dark trading increases its marginal benefit decreases and at certain threshold additional dark trading is associated with deteriorating market quality.
3 Markets deemed to possess trading quality are characterised by high levels of transparency, low trading costs, large depths and narrow bid-ask spreads.
Another focus of the microstructure literature has been on the impact of HFT. An important contribution in this respect has been for the literature to highlight that not all HFT is alike. There is considerable variability with respect to their trading strategies such that they diverge in terms of execution speed, liquidity effects, contribution to price discovery and short horizon volatility impact. Benos and Sagade (2012) Hendershott et al., 2011; Hasbrouck and Saar, 2013) . HFT can prove to be a potent force for improving market quality (see Harris, 2013; Diaz-Rainey and Ibikunle, 2012) . For instance, Benos and Sagade (2012) show that HFT trades are on average more informationally efficient than non-HFTs. As a result of their huge trading volumes, HFTs are increasingly occupying the role previously reserved for traditional market makers/specialists/dealers on financial platforms (see Menkveld, 2013) . The improvement in liquidity is evidenced by the statistically significant fall in trading spreads and the cost of trading over the last decade (Chordia et al., 2008; Chordia et al., 2011) .
In sum, finance research and in particular the microstructure literature find that the impact of technological transformed markets is positive leading to markets that are faster, cheaper and more integrated yet arguably more volatile. The rigorous nature of this body of research makes these conclusion likely to be valid and reliable yet the literature is open to critiques of being research that operates in a 'limited domain' (Swann, 2006) -namely finance research is a mono method discipline of applied empiricism encased in rational agent theory that is ill-suited to capturing the broader drivers of chance and social consequences of markets.
Epistemological critiques by finance researchers of finance research exist (Keasey and Hudson 2007; Focardi and Fabozzi 2012) but the discipline is likely to keep its existing focus in its pursuit of 'scientific rigour' as defined by the juxtaposition of rational agent theory and applied empiricism. It is, therefore, not surprising that in the extant finance literature there is rarely explicit treatment of ICT; rather the focus has been on the effects of technology on prices and other traditional financial markets measures. Consequently, little is known in the academic literature about the technologies being used, and the institutional and regulatory structures and changes that have facilitated the greater use of ICT in contemporary capital markets.
Financialization and other social critiques "MBA or PhD students in their first asset-pricing classes are typically presented with a picture of finance as an efficient allocation machine that puts capital to its best possible use and allows people to share all kinds of risks efficiently. But nowadays, when they walk out of their classroom, these same students need to read no further than the front page of the Financial Times or the Wall Street Journal to see financial markets and intermediaries indicted as the culprits in an enormous misallocation of resources, as witnessed by the huge, vacant real-estate developments in the US, Ireland, and Spain; the massive losses of the banks that funded them; and crippling tax bills for the taxpayers to bail them out." Pagano (2013, p109)
The positive view of contemporary capital markets evident in the finance literature is not universally shared and the Global Financial Crisis (GFC) has led to a re-examination of the social value of markets from a broader perspective than the epistemological boundaries that finance research typically allows. These critiques emanate from a broad range of sources and academics disciplines, including economics, sociology, management research and political science. They are too varied and disparate to review comprehensively in this short section. We review a few to make in essence two points (1) there is a desire to look at financial markets in a broader social context than the finance literature allows and (2) that these efforts have largely overlooked the role of technology in any detailed or meaningful sense -thus providing the gap this Special Issue seeks to fill.
The GFC has led economists, and indeed some finance researchers, to explore The Social Value of the Financial Sector . Prominent questions in related debates include whether the benefits of the financial sector outweigh its costs and whether currently we have too much finance Stark, 2013) . The latter question is particularly relevant to this Special Issue since the growth of finance would appear to have been enabled by ICT and technology (See below and Section 5). Kedrosky and Stangler (2011) note that the US financial sector has grown from around 2% of GDP in the 1940s (having peaked in the 1930s to just under 6%) to about 8.5% in 2010.
Commentators claim that the growing importance of finance has been associated with a decline in innovation and entrepreneurial activity (Kedrosky and Stangler, 2011; Lazonick, 2010; Mazzucato, 2013) . Indeed some economic research suggests that an overly large financial sector and too much financial innovation can be detrimental to growth and stability (Beck et al., 2014; Frame and White, 2013; Pagano, 2013; Stark, 2013) . These conclusions challenge the received wisdom in the economics/finance literatures that more finance and financial innovation are necessarily welfare enhancing.
The idea of finance becoming increasing important is, however, broader that just macroeconomic measures and has been termed 'financialization'. Financialization is evident at organisational levels (e.g. the demutualisation of organisations or the increased focus on short terms returns), sector levels, and it affects not only the size but also the scope of finance (Lazonick, 2010; Mazzucato 2013; Montalban and Sakinc 2013) . In the latter case, concerns about financialized commodity markets are an example of the expanded scope of finance. In this case it is clear that financial innovation (such as Exchange Traded Funds -ETFs) facilitated by ICT technologies have in turn enabled financialization by, for instance, allowing household investors the opportunity to invest in commodity markets (see Diaz-Rainey et al., 2011; DiazRainey and Ibikunle, 2012; UNCTAD, 2011) .
Not only do we have more finance in terms of scale and scope but as is evident from the finance literature, the nature of financial markets has changed -they are faster, more integrated yet at the same time liquidity is more fragmented. They are untimely more complex and therefore our ability to regulate them has diminished (see earlier discussion of dark trading, HFT, fragmentation and the flash crash). Accordingly there are concerns that low latency finance has caused financial markets to become myopic as epitomised by the growing prevalence of trading over long-term investment (Haldane, 2010; Mazzucato, 2013) . Empirical support as to the detrimental effects of this myopia can also be found from Brossard et al. (2013) who find that R&D is higher for European firms that have long term institutional investors versus firms that have 'impatient' investors. Further, novel and recent finance research shows that firms with greater liquidity and those covered by a greater number of stock analysts, innovated less (Fang et al., 2013; He and Tian, 2013) .
Clearly the literature presented in this section pains a less positive view of contemporary capital markets than does the mainstream finance/microstructure literature. Yet this literature is arguably open to the opposite critique that we levelled against the finance literature -namely that it is too broad (or alternatively not broad enough to encapsulate all social costs and benefits) and thus lacks the rigour to come to actionable evidence based conclusion. The two literatures highlight the polarizing effect financial markets tend to have. conference were also reviewed for suitability.
The technological transformation of capital markets
The five contributions in the Special Issue have been ordered in such a way as to provide an accessible entry into the technological transformation of capital markets. The first three all provide insights into the companies transforming capital markets and the new electronic 'market infrastructure' 4 that is emerging (Ernkvist, 2015; Essendorfer et al., 2015; Panourgias, 2015) . The last two contributions focus on two important and relatively recent innovations in finance that have been enabled by the new market infrastructure, namely High Frequency Trading (HFT) (Kauffman et al., 2015) and Exchange Traded Funds (ETFs) (Lechman and Marszk, 2015) . Though only a small Special Issue, contributions come from a diverse range of disciplines, approaches and methodologies reflecting TFSC's open ethos in this respect.
Summary of Contributions
Ernkvist (2015) provides historical case study evidence on OM, a Swedish 1980s startup company that is ultimately acquired by NASDAQ and which introduced the world's first commercially successful electronic options exchange. The case study highlights how a forprofit brokerage-technology start-up with relatively limited resources challenged established member-owned physical options exchanges though a 'double-knot' of technology and businessmodel innovation. As such, OM represents one of the pioneers in altering the 'market infrastructure' of trading complex financial products such as options from physical trading floors to electronic dimensions. Essendorfer et al. (2015) from a measurement of innovation perspective and using mixed methods (contents analysis and econometric and qualitative analysis) extract market infrastructure patents from the USPTO between 1976 and 2013. They conclude from the pattern of the resultant time series of market infrastructure patents that a capital markets 'technological arms race' started in the late 1990s. Further, they observe that this dramatic increase in financial patents provides researchers and policy markets with a rich insight into how technology is changing capital markets. Accordingly, Essendorfer et al. (2015) highlighting, inter alia, patents related to the creation of new trading venues, market/liquidity fragmentation, automation of primary markets (when a financial security is first issued), automation of trading, low latency trading (HFT) and regulatory change (See Section 2.1).
Panourgias (2015) takes a techno-social approach to study the integration of European securities settlement systems -the part of the market infrastructure that ensures that trades agreed upon on exchanges are executed correctly e.g. moneys are transferred and legal titles of securities are correctly exchanged. The study charts the evolution and challenges overcome by the firm that would ultimate dominate European security settlement systems, namely Euroclear. Lechman and Marszk (2015) highlight that ETFs are enabled by the use of ICTs both on the demand side (by those that buy the funds) and the supply side (by the firms that create the funds). This hypothesised relationship is empirically verified in their analysis, since they find a positive relationship between ICT diffusion and ETF market development.
Themes
From the five contributions five broad themes are apparent, namely;
 Technology, competition and the new Market Infrastructure  Organisational innovation and new entrants  Regulation  Internationalisation and integration
 Financialization
We discuss each in turn.
Technology, competition and the new Market Infrastructure
The contributions highlight technologies and related innovations that are changing the market infrastructure and nature of capital markets. From all five contributions it is clear that the preponderance of this transformation is simply driven by the application of ICT technologies in a capital market context. This combination of software and ICT hardware results in the redefinition of 'place' to an electronic dimension (Ernkvist, 2015; Essendorfer et al., 2015; Panourgias 2015) , often leading to patents (Essendorfer et al. 2015) and/or the development of new financial innovations (Kauffman et al., 2015; Lechman and Marszk, 2015) . Thus for technologists this is not necessarily a particular exciting transformation, however, some examples of the application of leading-edge technologies is apparent from Kauffman et al., (2015) who note that in their quest for speed (low latency) HFTs are experimenting with microwave data transmission technology and using microchips that can execute trades in nanoseconds. Further, Essendorfer et al. (2015) identify finance patent using leading-edge innovations, including one that uses neural networks in selecting securities for a portfolio. et al. (2015) and Kauffman et al. (2015) that in the context of 'direct finance' (i.e. capital markets) the nature of technological innovation is much more competitive, often taking the form of a zero-sum game. This winner-takes-all type of technological rivalry is most obvious in the context of 'front office' trading systems such as HFT. However, more collaborative approaches are evident in the 'back office' of capital markets (i.e. post trade settlement processes) (see Panourgias 2015) .
Organisational innovation and new entrants
Schumpeterian theory suggests that technologically driven transformations are driven by new firms and unsurprisingly new entrants are prominent in the contributions to the Special Issue (Ernkvist, 2015; Essendorfer et al., 2015) . More specifically, Essendorfer et al. (2015) (Essendorfer et al. 2015) . influences. This is not perhaps that surprising since capital markets are highly regulated.
Regulation

Internationalisation and integration
It is well know that financial markets are becoming more international and integrated. The contributions in this Special Issue show how technology and related organisational innovations have played a major role in this. For instance, it is clear that the need to be technologically competitive through economy of scale or by redefining markets has played a major role in the international consolidation of the securities exchanges business (Ernkvist, 2015; Essendorfer et al., 2015) and in the integration of settlements systems across national boundaries (Panourgias, 2015) . Further, Lechman and Marszk (2015) show how ETFs, which emerged in developed countries, have gradually spread to some developing economies as the diffusion of ICT innovations in their economies have increased.
Financialization
Finally, it is clear from the contributions that technology and related financial and organisational innovations are not only changing existing markets; they are expanding the scope of markets. Thus financialization is closely tied to, and enabled by, technological change.
Recalling that financialization can happen at multiple levels (See Section 4), numerous examples emerge from the contributions. At the organisational level, Ernkvist's (2015) case study highlights how technologically savvy and commercially astute for-profit private exchanges challenged traditional mutual and state-owned exchanges, leading to the complete redefinition of the role of an exchange as 'just another' for-profit businesses. A similar transformation from co-operative entities towards larger for-profit publicly listed corporations with the scale to absorb large ICT development costs is apparent in Panourgias's (2015) account of the integration of European settlement systems.
At a more aggregate level, Essendorfer et al. (2015) provide examples of finance patents related to commodity markets and to the entertainment industry. The patents help create financial products that derive their value from the performance of both these sectors, thereby making this sectors more easily accessible to investors. Similarly and as noted in Section 4, ETFs have been an important financial innovation that have significantly enlarged the investment universe for individual investors. The development of ETFs means that "mom and pop" investors can now get investment exposure to a vast array of markets including oil, grains, and metals markets. This implies financialization at the household level and at the sector or market segments they are gaining exposure to. The empirical relationship that Lechman and Marszk (2015) establish between ETFs and ICT diffusion highlights that this critical contemporary financial innovation and the financialization it has engendered is enabled by technology.
From the preceding discussion it is clear that financialization (the process by which financial markets become increasingly important in the economy and society) is a technology enabled phenomenon -something hitherto largely overlooked by the financialization literature.
Conclusion and limitations
In this editorial for the Special Issue we note that capital markets are clearly complex adaptive techno-social systems that are undergoing dramatic changes. Surprisingly, they are rarely researched from an innovation research or technological change perspective. 
